Myotonia is a sustained contraction of muscle fibres caused by repetitive depolarisation of their membranes (McComas and Johns, 1969) . There (Thompson et al, 1964) , but the reason is not clear. Despite the absence of clinical evidence of myotonia of the extraocular muscles the typical electrical abnormality has been reported (Davidson, 1961) .
In myotonia congenita (Thomsen, 1876) Junge (1966) .
These relationships are illustrated by two families which we have investigated.
FAMILY W.
Mrs. EW.
At about the age of 10 she began to have episodes of weakness of the limbs which lasted for a few days.
It was difficult to climb stairs and she could not take part in games at school. When she was 17 she had to give up a job in a newsagents shop because of weakness in the legs, but she was able to dance. In her first pregnancy at the age of 39 she became very weak. After a prolonged labour a normal male infant was delivered but the child died some 16 hours later.
The muscle weakness improved, but returned during her second pregnancy a year later. There was a miscarriage at 5 months and again the muscle weakness improved. During the third pregnancy at the age of 45 she became very weak and rested in bed most of the time.
At 38 weeks a caesarian operation was performed and the child survived (see BW). Muscle power improved but over the next few years she complained of stiffness and weakness of the muscles. Procaine amide gave considerable relief. After the age of 50 there was a gradual deterioration in muscle power but she was able to get about the house by holding the furniture. She found that in cold weather if she smiled she was unable to relax the muscles of the face. Weakness of the leg progressed and now at the age of 69 she is substantially disabled and uses a wheel chair. figure 5 . These two families show the features of Eulenberg's syndrome with myotonia. In the first, there is no definite evidence of abnormality of potassium metabolism but in the second potassium was shown to precipitate weakness.
Electrical signs of myotonia
The typical pattern shown on electromyography is seen in figure 6 which is taken from the deltoid mulscle of a member of the second family. A rapid discharge of units is seen on the left of the tracing. There is then a diminution in both frequency and amplitude of units and this coincides with the dive-bomber sound heard over the loudspeaker. The essential feature is hyperirritability of the muscle fibre which responds repetitively (Landau, 1952) . The rate of discharge of the motor unit may reach 150/second which is more than double the normal rate in response to voluntary contraction.
Myotonic features in relation to other signs.
Mytonia does not occur in response to blinking.
When the face is affected it may take several minutes to open the eyes after tight closure. In all these patients this particular symptom was relieved by procaine amide.
The lid-lag sign is useful in ocular myotonia. To demonstrate it the patient is asked to follow the finger upwards and the gaze is held in the extreme upward position for about half a minute. He is then asked to follow the finger downwards and the lid-lag is seen; the appearance is similar to von Graefe's sign and is presumably due to myotonia of the levator palpebrae superioris muscle.
The lid-lag sign has been reported in patients with hyperkalaemic periodic paralysis (van't Hoff, 1962; McArdle, 1962; Gamstorp, 1963) and also with hypokalemic paralysis (Resnick and Engel, 1967) . In these patients the sign is usually present between attacks of paralysis. But the presence of this sign in patients with Thomsen's disease and in patients with Eulenbergs syndrome but no abnormality of potassium suggests that it correlates with myotonia but is unrelated to the state of potassium metabolism.
Facial and ocular myotonia may occur independently. In van't Hoff's family (1962) the lid-lag sign was described but there was no facial myotonia. In the family reported by French and Kilpatrick (1957) there was facial myotonia without the lid-lag sign. In the condition of adynamia episodica hereditaria described by Gamstorp (1956) weakness was provoked by administration of potassium but there was no myotonia and the lid-lag sign was not present. The inter-relationships of these features are discussed with reference to cases published previously. (1968) 
